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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: N. Nishiyama et al. 

Serial No. : To Be Assigned 

Filed: Herewith 

FOR: COMPRESSOR USING A MOTOR 



Art Unit: 
Examiner: 



CONTINUATION APPLICATION OF: 



Applicant: N. Nishiyama et al. 

Serial No.: 09/543,796 

Filed: April 6, 2000 

FOR: COMPRESSOR USING A MOTOR 



Art Unit: 2834 
Examiner: B. Mullins 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 
SIR: 

Prior to examination, please amend the above application as 
follows: 

IN THE SPECIFICATION 

Specification at page 1, line 3: 

This application is a Continuation Application of U.S. Serial No. 
09/543,796, filed April 6, 2000 which is a Continuation-In-Part Application of 
U.S. Serial No. 08/945,460, filed February 2, 1998, which is a U.S. National 
Phase Application of PCT International Application No. PCT/JP97/00489. 

Specification at page 4, line 24: 

Moreover, in the core composed by combining plural 
independent core elements in an annular form, since the winding is turned in 
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the portion of a slot recess formed at both sides of the teeth of the core 
element, and the winding is wound about the core element, the winding can be 
applied on the stator in compact arrangement. Moreover, since the winding is 
not turned in the adjacent state of teeth, it is not necessary to keep a wide 
opening between the ends of teeth, so that the interval of ends of teeth can be 
narrowed. 

Specification at page 5, line 6: 

Further, in the stator core composed by coupling ends of plural 
core elements, and folding the core element group with bent ends into an 
annular form, since the winding is turned in the slot shape recess portion 
formed at both sides of the teeth of the core elements, when winding around 
the teeth, the end interval of teeth can be widened, and the winding can be 
applied around the teeth in compact arrangement. Moreover, since the ends are 
coupled, position setting when assembling is easy. 

Specification at page 9, line 5: 

In this way, the stator 2 is formed by combining plural core 
elements 5. Hence, instead of turning the winding around the stator 2, the 
stator 2 can be formed after turning the winding around the core element 5. 
Thus, since the winding is wound about every core element 5, a single winding 
(concentrated winding) may be formed easily. That is, as shown in Fig. 4, 
when turning the winding, as shown in Fig. 4, there is no disturbing position 
for winding at the side surface of the teeth 7. As a result, the winding port of 
the turning device rotates about the teeth 7, so that an arrangement winding 
may be formed through an insulating film 24. Moreover, the turning precision 
of the winding 40 may be enhanced, and the arrangement winding may be 
formed easily. 

Specification at page 1 1, line 24: 
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The teeth confronting surface 14a of the permanent magnet 14 is 
linear. The distance between the teeth confronting surface 14a and the outer 
circumference of the rotor 13 is wider in the middle part than at the end part of 
the permanent magnet 14. Thus, in the outer circumference of the rotor 13, 
having a portion of relatively low reluctance and a portion ofrelatively high 
reluctance, it is possible to produce an inductance difference between the q- 
axis inductance and d-axis inductance, so that it is possible to rotate and drive 
by making use of reluctance torque. Incidentally, the shape of the permanent 
magnet 14 may be a shape projecting in the middle portion toward the center of 
the rotor 13. 

Specification at page 19, line 10: 

Fig. 9 shows a structure of a compressor having a motor of the 
embodiment of the invention. A compressor comprises a compression 
mechanism and a motor. The compression mechanism has a function for 
compressing and discharging are refrigerant. The compressor 1 has an 
enclosed structure. The compressor 201 is connected to an accumulator 202. 



IN THE CLAIMS 

1. (Amended) A compressor comprising: 

a compressor mechanism, said compressor mechanism 
compressing and discharging a refrigerant, and 

a motor driving said compression mechanism; 

a stator core with a plurality of 3n teeth, where n is a natural 
number, and a concentrated winding applied over each one of said plurality of 
teeth; 
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a rotor rotatably mounted in the stator core, said rotor 
incorporating a plurality of 2n permanent magnets. 

2. (Amended) The compressor of claim 1, wherein said rotor 
further includes an iron material, said iron material being disposed between 
each of said permanent magnets. 

3. (Amended) A compressor of claim 1, 

wherein said plurality of permanent magnets is provided at a 
larger pitch relative to the stator coil pitch. 

4. (Amended) The compressor comprising: 

a compression mechanism, for compressing and discharging a 

refrigerant, 

a motor driving said compression mechanism, said motor 
includes a stator core having a plurality of 3n teeth where n is a natural 
number, a concentrated winding applied over each one of said plurality of teeth 
and, 

a rotor rotatably mounted in the stator core, the rotor 
incorporating a plurality of 2n permanent magnets, said plurality of permanent 
magnets are arranged around a rotor center, at least one of said plurality of 
permanent magnets has a first end and a second end each having respective 
surfaces facing said stator core and angled toward each other. 

5. (Amended) A compressor comprising: 
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a compression mechanism, for compressing and discharging a 

refrigerant, 

a motor driving said compression mechanism, said motor 
includes a stator core having a plurality of 3n teeth where n is a natural 
number, a concentrated winding applied over each one of said plurality of 
teeth; and a rotor rotatably mounted in the stator core, said rotor incorporating 
a plurality of 2n permanent magnets, 

said plurality of permanent magnets are arranged around a center 

thereof, and 

at least one of said plurality of permanent magnets has a side 
facing said stator core which is angled inward towards the center. 

6. (Amended) A compressor comprising: 

a compression mechanism, for compressing and discharging are 

frigerant, and 

a motor driving said compression mechanism, said motor 
includes a stator core having a plurality of 3n teeth parts where n is a natural 
number, a concentrated winding applied over each one of said plurality of teeth 
parts; and 

a rotor rotatably mounted in said stator core, said rotor 
incorporating a plurality of 2n permanent magnets, 
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a first outer periphery portion of said rotor is different in shape 
than a second outer periphery portion of said rotor and said second outer 
periphery portion is positioned in the stator core. 

7. (Amended) A compressor of claim 1, further comprising a 
heat exchanger, wherein 

a refrigerating cycle is enabled by the connection of said 
compressor and said heat exchanger for forming an air-conditioning device. 

8. (Amended) The compressor of claim 1, further comprising 
a heat exchanger, wherein 

a refrigerating cycle is enabled by the connection of said 
compressor and said heat exchanger for forming an air-conditioning device. 

9. (Amended) The compressor of claim 1, wherein said 
plurality of permanent magnets are formed in groups of plural layers, with ends 
of at least two layers being adjacent to an outer circumference of the stator 
core. 

Please add the following new claims: 

10. (Newly Added) The compressor of claim 1, wherein an 
interval "d" between the ends of each one of the plurality of teeth is smaller 
than the width of the winding. 

1 1 . (Newly Added) The compressor of claim 1, wherein end 
portions of the adjacent magnets face each other. 

12. (Newly Added) The compressor of claim 1, wherein said 
refrigerant includes HFC (Hydro-Fluoro-Carbon). 



MAT-7941US1 



-7- 



13. (Newly Added) The compressor of claim 1, wherein said 
refrigerant includes a carbon dioxide. 

14. (Newly Added) The compressor of claim 1, wherein said 
refrigerant includes HC (Hydro-Carbon). 



LEA/dlm ' / / 

Dated: November 28, 2001 / / 

Suite 301, One Westlakes, Berwyn / / 

P.O. Box 980 / / 

Valley Forge, PA 19482-0980 / / 

(610) 407-0700 [y 
The Assistant Commissioner for Patents is 
hereby authorized to charge payment to 
Deposit Account No. 18-0350 of any fees 
associated with this communication. 

EXPRESS MAIL Mailing Label Number: EL 741593421 US 

Date of Deposit: November 28, 2001 
I hereby certify that this paper and fee are being deposited, under 37 C.F.R. § 1. 10 and with sufficient 
postage, using the "Express Mail Post Office to Addressee" service of the United States Postal Service 
on the date indicated above and that the deposit is addressed to the U.S. Patent and Trademark Office 
P.O. Box 2327, Arlington, VA 22202. n . r 





Kathleen Libby 
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VERSION WITH MARKINGS SHOWING CHANGES MADE 
SPECIFICATION: 

Specification at page 1, line 3: 

This application is a continuation - in - part application of 
Application S e rial No. 08/9 4 5, 4 60, filed on F e bruary 2, 1998, which i s a U.S. 
National Phase Application of PCT International Application No. 
PCT/JP97/00 4 89 T his application is a Continuation Application of U.S. Serial 
No. 09/543,796. filed April 6, 2000 which is a Continuation-In-Part 
A pplication of U.S. Serial No. 08/945,460. filed February 2. 1998. which is a 
U.S. National Phase Application of PCT International Application No. 
PCT/JP97/00489 . 

Specification at page 4, line 24: 

Moreover, in the core composed by combining plural 
independent core elements in an annular form, since the winding is turned in 
the portion of a slot recess formed at both sides of the teeth of the core 
element, and the winding is turned in a s tate of wound about the core element, 
the winding can be applied on the stator in neafrcompact arrangement. 
Moreover, since the winding is not turned in the adjacent state of teeth, it is not 
necessary to keep a wide opening between the ends of teeth, so that the interval 
of ends of teeth can be narrowed. 

Specification at page 5, line 6: 

Further, in the stator core composed by coupling ends of plural 
core elements, and folding the core element group with bent ends into an 
annular form, since the winding is turned in the slot shape recess portion 
formed at both sides of the teeth of the core elements, when winding around 
the teeth, the end interval of teeth can be widened, and the winding can be 
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applied around the teeth in neat compact arrangement. Moreover, since the 
ends are coupled, position setting when assembling is easy. 

Specification at page 9, line 5: 

In this way, the stator 2 is formed by combining plural core 
elements 5. Hence, instead of turning the winding around the stator 2, the 
stator 2 can be formed after turning the winding around the core element 5. 
Thus, by^viBdi9^Brfte-stete^««e^eB^^4^ince the winding is tumed-ia 
wound about every core element 5, a_single winding (concentrated winding) 
may be formed easily. That is, as shown in Fig. 4, when turning the winding, 
as shown in Fig. 4, there is no disturbing position for winding at the side 
surface of the teeth 7. As a result, the winding port of the turning device 
rotates about the teeth 7, so that an arrangement winding may be formed 
through an insulating film 24. Moreover, the turning precision of the winding 
40 may be enhanced, and the arrangement winding may be formed easily. 

Specification at page 1 1, line 24: 

The teeth confronting surface 14a of the permanent magnet 14 is 
linear. The distance between the teeth confronting surface 14a and the outer 
circumference of the rotor 13 is wider in the middle part than at the end part of 
the permanent magnet 14. Thus, in the outer circumference of the rotor 13, 
having the easily passing apportion of relatively low reluctance.and hardly 
passmg a portion of masnetie fluxrelativelv hi gh reluctance, it is possible to 
produce an inductance difference between the q-axis inductance and d-axis 
inductance, so that it is possible to rotate and drive by making use of reluctance 
torque. Incidentally, the shape of the permanent magnet 14 may be a shape 
projecting in the middle portion toward the center of the rotor 13. 

Specification at page 19, line 10: 

Fig. 9 shows a structure of a compressor having a motor of the 
embodiment of the invention. A compressor comprises a compression 



MAT-7941US1 



- 10- 



mechanism and a motor. The compression mechanism has a function for 
compressing and vomiting- discharging a refrigerator refrigerant . The 
compressor 1 has an enclosed structure. The compressor 201 is connected to 
an accumulator 202. 

CLAIMS : 

1. (Amended) A compressor comprising: 

a compressor mechanism, said compressor mechanism having-a 
function for compressing and vomiting discharging a-re&igerator 
refrigerant and 

a motor driving said compression mechanism; 

where i n said motor inelades-a stator core having-witha plurality 
of 3n teeth-parts, where n is a natural number, and a concentrated winding 
applied over each teeth-part- one of said plurality of teeth-parts and a rotor 
in corp orati ng a p l uralily of-permaneHt m a gnet s ; 

said stator core is form e d in an annular form b y c o mb ining sa id 
pl urality of core elements, and 

each of- said plurali^ of permanent magnets is provided at-a 
larg e r pi teh rtiianAe-^tater--eoil-pit6h a rotor rotatably mounted in the stator 
core, said rotor incorporating a plurality of 2n permanent mag nets. 



2. (Amended) The compressor of claim 1, wherein said rotor 
further includes an iron material, as-a-flux of magnetic induetion r said iron 
material being disposed between said-each of said p ermanent magnets. 



MAT-7941US1 



- 11 - 



3. 



(Amended) A compressor of claim 1. comprising; 



function for-compi 




a motOT d riving said c ompr e ssi on me c han i sm .; 



w herein sa i d motor inclu d es a stator cor e having a plur ali t y of 
teeth parts, a conc ent rat e d windi ng a pp l ied ov e r ea ch tee th part of said pluralit y 
©f teem parte- and a 

sa i d st ator cor e i s formed i n an a n nu l ar form by combining-said 
plurality of core elements;- and 

each of wherein said plurality of permanent magnets is provided 
at a larger pitch relative to than the stator coil pitch. 



wherem said each teem part-n^ 

each teeth part is co m bined by fitting parts dispo s ed at end p or ti on of said 
outer cir cu mfere nc e part; 



a compression mechanism , for com pressing and discharging a 

refrigerant, 

a motor driving said compression mechanism, sai d motor 
includes a stato r core having a plurality of 3n teeth where n is a natural 
number, a concentrated winding applied over each one of said plurality of teeth 



4. 



(Amended) The compressor comprising: -e^eiaim-^ 
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a rotor rotatablv mounted in the stator core, the rotor 
incorporating a plurality of 2n p ermanent ma gnets, said plurality of permanent 
ma g nets are arranged around a rotor center, at least one of said plurality of 
permanent magnets has a first end and a second end each having respective 
surfaces facing said stator core and angled toward each other. 

5. (Amended) A compressor comprising: 

a compression mechanism, said comp re s s or mec hani sm h avin g a 
function for compressing and vomiting discharging a-r&Mgerato r refrigerant . 

atari 

a motor driving said compression mechanism, said motor 
includes a stator core h aving a pl urality of 3n teeth where n is a natural 
num ber, a c once nt rated winding applied over each on e of said plurality of 
teeth; and a rotor rotatablv mounted in the stator core, said rotor incorporating 
a plurality of 2n permanent magnets. 

wh©rei»-said~m<)toF mcludesa&ta^ 
teeth parts, a concen trated winding applied over each t ee th part o f sai d pl u ralit y 
of t ee th p arts an d a rotor incorpor at ing a p l urality of p e rman e nt ma g nets? 

each of said pl u r al ity of permane n t m agnet s is provided at a 
l a r g er pitc h t han t he stator coil pitch, 

said plurality of permanent magnets are arranged around a center 

thereof, and 

at least one of said plurality of permanent magnets has a magnet 
forw a r d p ort ion an d a ma g n e t backward port ion each having re s pe cti ve 
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suffa<ses ~side facing said stator core and- which is angled inward towards each 
othe rthe center . 

6. (Amended) A compressor comprising: 

a compression mechanism, said c omp res s or me c ha nism having a 
fonetien-for compressing and vomiting discharging a-iefrigerato r refrigerant , 
and 

a motor driving said compression mechanism, said motor 
includes a stator core having a plurality of 3n teeth parts where n is a natural 
gygbgLAConcmtratgd winding applied over each one of said pluralit y of teeth 
parts; and 

wh e r e in said mot o r i n clud e s a stato r c or e havin g a pluralit y of 
teeth-parts r a concenfe^d-winding-apphed over each teefe part of said pluraMfy 
of teeth parts and a rotor rotatablv mounted in said stator core, said rotor 
incorporating a plurality of 2n permanent magnets, 

ea ch o f s a id p lu r ali t y of p e r man e nt m ag nets is pr ov id ed at a 
l ar ger pit ch than th e stator coil pitch, 

s ai d plurality of permanent m agne t a r e arran ged around a c ent er 

t here of, and 

at least one of said plurality o f p e rma n ent m ag n ets has a side 
facing said st at or cor e w hich is ind e nt e d inward t o war ds th e c en t er .a first outer 
periphery portion of said rotor is different in shape than a second outer 
periphery portion of said rotor and said second outer periphery portion is 
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7. (Amended) A compressor comprising- of claim 1. further 
comprising a heat exchanger, wherein 

a eempr^s^ien-meehanisfflrsaid-eempresser mechanism having a 
func tion f or c ompr e ssing and vomitin g a r ef ri g er ator^ and 

a motor driving said-compression mechanism? 

wherein said m o to r in clud es a stator core having a plurality of 
teeth partsraeoneentrated winding applied ^-Gver- eaeh tee^-part- of saidi)lwalify 
of teeth part s and a r otor incorpo r ating a pluralit y of perma n ent magnet s^ 

each of ^said-pluralify-offerffianent-magnets is provided at a 
larger pitch than t he stator coil pitchy a n d 

afetonteF-periphery portion of -said rotor is-^feent-shape -than 
a second o u ter p erip he ry portion of said rotor w itho u t sai d second outer 
periph e ry portion b e i n g situat e d dir e ctly b e t w e e n an y o f said ma g n et , a 
refrigerati ng cycle is enabled by the connection of said compressor and said 
heat exchanger for forming an air-conditioning device. 

8. (Amended) An-air-eonditioner The compressor of claim 
1, further comprising a heat exchanger, whereim 

a compressor of claim 1 7 

a hea t exchang e r, an d 

a refrigerating cycle is enabled bv the connectin g connection of 
said compressor and said heat exchange r for forming an air-conditi oning 

device. 
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9. (Amended) - A refrigerator- -eempHsing rThe compressor of 
claim 1, wherein said plurality of permanent magnets are formed in groups of 
plural layers, with ends of at leas t two layers being adjacent to an outer 
circumference of the stator core. 

a com p re ssor o f claim 1, 

a heat exchanger, a nd 

a refi^erateg eyele ee^ 

exchange r ; 



Claims 10-14 have been added. 



